) strongly suggest, however, that a large proportion of the faecal nitrogen is derived from endogenous sources, so that the efficiency of assimilation at levels of intake of protein of 250 g. per day is thus greater than 95%.
Yet Fisher, writing in 1954, pointed out that precise information on a number of important details in these events was still lacking, among them the rates of digestion and absorption of protein and the form in which the split products are absorbed by the intestinal mucosa. The rate of breakdown of proteins in vivo has long been known to be much faster than occurs in vitro by the successive actions of gastric and pancreatic enzymes and ' erepsin ' and Fisher discusses at some length the evidence for concluding that proteins may not be degraded completely to single aminoacids before absorption. There is some recent evidence for believing that dietary proteins are absorbed from the gut unchanged. Bangham and Terry (I957) and Bangham, Ingram, Roy, Shillam and Terry (1958) have shown that plasma proteins may be absorbed unchanged from the gut in newborn rats and calves, while Dent and Schilling (1949) Geiger (1947) showed that supplementing a diet deficient in essential amino-acids by giving the missing aminoacids several hours later failed to promote growth in animals. However, addition of pure aminoacids to diets deficient in these substances which cause cessation of growth led Rose to the classic discovery of the essential nature of a group of amino-acids. More recently this type of experiment has been extended to human subjects. Gomez, Ramos-Galvan, Cravioto and Frenk (1958) and Scrimshaw It has already been pointed out that the rates of digestion of denatured and native proteins differ markedly and the assumption therefore that the proteins of the normal diet behave in the same manner as albumin remains to be proved.
Only one patient with a sub-total gastrectomy has been investigated with 15N-labelled yeast protein, so far. After feeding 15N-labelled yeast protein to a patient who underwent an operation three years previously for a three-quarter resection of the stomach for suspected carcinoma and who presented with a steatorrhtea of an average of I gm. of fat together with 2 to 3 gm. of nitrogen per day, it has been found that the rate of uptake of the protein was within normal limits. When the experiment was repeated and an amount of milk protein equivalent to 0.4 gm./kg. body weight added to the yeast protein, maximum concentrations of isotope in the urinary ammonia and urea were reached more quickly than in normal subjects and this was considered to result from the more rapid entry of the test materials into the small intestine. From the first study the amount of isotope eliminated in the urine during the first six hours was found to be as high as Io% of the amount ingested. In normal subjects this value was reasonably constant between 6 and 7%. It is suggested that these high figures indicate considerable malutilization of the absorbed protein since not less than 80% of the nitrogen of the urine is contained in the urea fraction. The Effect of the Loss of Pancreatic Secretion on Protein Absorption
Because of their high activity the loss of the pancreatic enzymes to the body would be expected to produce extremely serious nutritional consequences. Cystic disease of the pancreas in children (Clarke and Hadfield, 1924) (1957) showed that the increase of radioactivity appearing in the blood after giving a dose of '31I-labelled albumin was low compared with healthy subjects. Polachek and others (I959) (Crane, 1961) (Fig. 3) when whole protein was used were reached between 60 and 90 minutes later than was found for normal subjects (Fig. i) . When a hydrolysate was given there was again a delay in maximum labelling (Fig. 4) Experimental work in dogs (Flint, I9I2) It seems likely from the evidence that has been discussed in these few selected topics that the digestion and absorption of dietary protein by man is a more complicated and more rapid affair than would appear from the accounts usually given. In some conditions evidence has been put forward suggesting that some degree of compensation takes place for the loss of particular enzymes or the loss of absorbing surface of the intestine due to surgery or disease. It is hoped that a combination and extension of some of the techniques described will help to eliminate some of the points on which there is at present still some doubt.
